This study aimed at developing and investigating the appropriateness of education-oriented-character learning model to develop sustainability to build 2045 Indonesian golden generation. The development model was adapted from Dick and Carey Model with product trial subject to XI graders of some schools in West Nusa Tenggara. The model of character learning was implemented into Biology, Chemistry, and Physics Subjects through learning instrument which had been developed with the syntaxes of character learning model. The indicator of character assessment was adapted from character education indicators which had been combined with 21st Century Skill. The data collection instruments included self assessment and observation sheets. The findings showed that: (1) the developed character learning model had syntaxes of collect, discuss, analyze, communicate, and apply; the problem and the solution was focused on themes of environment, society, and economy; (2) education for sustainable development-oriented-character learning model which had been developed was worth applying with very good category.
Introduction
The development of science, technology, and arts demands human resources to be able to compete globally in this 21st Century. This condition challenges government, academics, and the education stakeholders to produce qualified human resources in the future and also professional generation with good character and can carry the character building goal of Indonesian golden generation 2045. This is because in 2045 Indonesia will get demographic dividend which is in the form of the largest productive age population (15-64 years old) in history. If this opportunity is managed and empowered well, this Indonesian productive population can be the most valuable demographic dividend. On the contrary, if it is not managed well, this can be demographic disaster that may impact the national stability (Dongoran, 2014) . Therefore, the role of education through both innovation and education revolution is very important to prepare the golden generation. work skill, leadership, cultural competence, ethical knowledge, and emotional intelligence. However, degradation of young generation's character is quite a problem nowadays. Some cases about the lack of care to society and professionalism appear because the shallow character education and absence of good character insertion into early education. There are news about young generation's characters and behaviors in the media that tend to be negative nowadays. If there is no control, development, strengthening and the teaching of values, the problem may be the future generation's negative characteristics (generation of 2045).
This happens because there is no insertion of character values in the teaching and learning process. Based on the result of short interview with some teacher representations and LPTK academics in some districts of West Nusa Tenggara, the teaching and learning which is based on character education strengthening and education for sustainable development with values and sustainable knowledge has not been implemented broadly in education. The competence is still considered strange and is almost never assessed well and also less inserted in the teaching and learning process by the teachers or lecturers. Thus, there are many young people that do not have ethical awareness and emotional management. They are not very digital literate, do not know much about communication skill, and collaborate in the process of learning and their daily life. The other problem that is faced by the educators nowadays is the inavailability of learning innovation which is in the form of character learning model as the base of application in the learning process to develop good behaviors and character even in the early education.
The pedagogical concept (sustainability education) of sustainable development concept is taught and designed by the United Nations Educational, Scientific, and Cultural Organization (UNESCO) to teach good character and social caring early (UNESCO, 2002, p. 5) . The concept of sustainable development which was first presented in the Report of Brundtland with name of World Commission on Environment and Development is a concept which is related with three components: environment, social, and economy (Nicolette et al., 2013; United Nations, 1987) . Some learning strategies are reccomended as character strengthening pedagogy and education for sustainable development by United Nations Educational, Scientific, and Cultural Organization (UNESCO) (UNESCO, 2002, p. 4) . They cover experiential learning (Perkasa, 2015; Redman, 2013; Evans & Graff, 2012) , project based learning (Micangeli et al., 2014; Jollands & Parthasarathy, 2013) , inquiry learning, story-based-learning, values-based-education, authentical assessment, problem-based-learning, outdoor learning, and problemsolving community (UNESCO, 2002, p. 5) . Thus, in order to solve the problems that have been mentioned before, there should be development of character learning model which is education for sustainable development oriented that aims at building golden generation with good character and sustainable knowledge to support the goal of character building of Indonesian golden generation 2045 and meet the 21st Century challenge.
Method
This study was a development study with development model adapted from Dick & Carey which was modified into five stages that covered all of the development stages: introduction, analysis, design, development, and distribution. The data collection was performed in six senior high schools in districts of West Nusa Tenggara in 2018. The analysis stage was conducted to analyze the main components of learning model development by analyzing the students, syllabus, the structure of content and concept, and the purpose of the study.
The development stage was done by developing the product which was in the form of character learning model which was based on character education values and contained in lesson plans, worksheets, and instrument of the study. the distribution stage was done to know hthe purpose of the development and the appropriateness level of the character learning model product. The distribution stage was performed to distribute and fixate the developed learning model product. Validation was performed in the stage of development by validating the product to expert.
Result
Need assessment was performed at the preliminary stage of the study. KI was aimed at obtaining the real preliminary data to be the foundation of the study analysis. Some scoold were made as the location of preliminary study by doing short interview with teachers of Chemistry, Biologym Physics Subject. Based on the result of the interview, observation, and need assessment which was performed at six schools, some information had been obtained: 1. learning model to implement the concept of character education did not exist and had not been taught by the teachers;
2. some teachers did not know the education concept which was based on environment and education for sustainable development in science teaching and learning implementation;
3. some teachers still emphasized the science teaching evaluation on knowledge assessment; 4. assessment on behavior and skill especially which is related with national character values and character education was still less performed in the teaching and learning process.
Student analysis was conducted by analyzing the need assessment result on students which was related with behaviors demanded in 21st Century and 4Cs (communication, critical thinking, collaboration & creativity). Indicator of 4Cs was adapted from Partnership for 21st Century (P21) (Griffin et al., 2012; P21, 2011) . Based on the questionnaires about students' daily life which was related with their character, the results showed that the students had knowledge about character education values-based-behavior. However, their knowledge was not portrayed in their daily life. The need assessment result is presented in Table 2 . Below are the syntaxes elaboration of ESD character learning model:
Collect
In this stage, the information about the learning material and the application in daily life is taught through case study method and brainstorming. The students are asked to collect information which is related with the learning material around the school and their neighborhood. The information can be about the problems being faced by the society. The problems can also be collected at school. In this stage, the teaught behaviors tolerance, creativity, curiosity, communication, caring with society and environment, and responsibility.
Discuss
The information about the learning material which is in the form of problem is collected and then discussed in group. In this stage, the students can also discuss about the alternative solution for the problem. The behaviors which are hoped to appear in this stage are tolerance, discipline, hard work, creativity, independence, democracy, curiosity and love peace.
Analyze
This stage is a stage for further analysis, being rational, and analyzing the information about the solution of the prolem. At this stage, the alternative of solution is discussed further until the students can select the most appropriate solution for the problem. The behaviors which are hoped to come at this stage are honesty, tolerance to diversity, discipline, hard work, creative, independence, curiosity, natinalism spirit, love to motherland, achievement, love peace, caring with environment, caring with society, and responsibility.
Communicate
The most appropriate and contextual solution for the problem is communicated to teachers or the representation of the community where the problem appears. Communication among teachers, group members or the community can trigger the students to be able to develop behaviors of being religious, respect to elders, tolerance to diversity, discipline, hard work, creative, independence, democratic, nationalism spirit, love to motherland, achievement, communication, love peace, care with environment, care with society, and responsibility.
Apply
The last stage of the syntaxes of ESD character learning model is to apply. At this stage, the selected alternative is not only communicated to teachers or the community, but is also applied to optimize the function of the solution. The behaviors which are hoped to appear at this stage are religiosity, honesty, tolerance to diversity, discipline, hard work, independence, democratic, curiosity, nationalism spirit, love to motherland, achievement, communication, love peace, love for reading, caring with environment, caring with society, and responsibility.
At the development stage, validation was also performed. Internal validation was performed to know the appropriateness of the developed product to achieve the development goal based on the qualitative assessment of the constructive side and lecturer expert. The result of the internal validation is presented by the expert lecturer in Table 2 . Based on the category of the product appropriateness, the data of product validation scores given by the expert show that the teaching and learning product which includes lesson plan, dictates, and assessment instrument is very good. The expert lecturer who was the validator was an expert and was competent in terms of aspect of learning instrument development and learning material. The lecturer also mastered the material.
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